Differential induction of class II gene expression in murine pre-B-cell lines by B-cell stimulatory factor-1 and by antibodies to B-cell surface antigens.
We have previously reported that BSF-1 and an alloantibody to the B-cell differentiation antigen Lyb2 induce class II gene expression in two Ia negative pre-B-cell lines. Two questions were asked in these studies. The first question is whether the different stimuli which we and others have shown to induce class II expression in B-cells act via the same signal transduction mechanisms. The second question is whether the traditionally accepted pathway of B-cell differentiation, as defined by immunoglobulin (Ig) gene rearrangement, is applicable to other events that occur during B-cell differentiation. In this report, we have therefore examined a large panel of pre-B-cell lines at different stages of Ig gene rearrangement in an attempt to 1) identify the stage in B-cell development where class II gene expression occurs and where it becomes inducible by BSF-1 or anti-Lyb2, and 2) compare the signal transduction mechanisms used by these ligands. The majority of pre-B-cell lines tested did not express BSF-1 receptors and were consequently noninducible for class II by BSF-1; such cell lines were, however, inducible for class II expression by anti-Lyb2 and, in addition, by antibodies to the B220 membrane glycoprotein. The induction of class II molecules by BSF-1 and by anti-Lyb2 and anti-B220 differed in several respects: 1) Induction by anti-Lyb2 and anti-B220 did not require the presence of BSF-1 receptors; 2) BSF-1 selectively induced class II antigen expression while anti-Lyb2 and anti-B220 induced the expression of other surface markers as well; and 3) PGE2 inhibited BSF-1 but not antibody-mediated class II induction. Finally, the presence of receptors for BSF-1 and the baseline expression of cell surface Ia was shown to be unlinked to Ig gene rearrangement and expression in this series of pre-B-cell lines. The independent regulation of Ia and Ig genes observed here may reflect a branching rather than a linear pathway for B-cell differentiation. The differentiation of pre-B-cells to mature Ig-secreting cells should probably not be defined solely by rearrangement of Ig genes, since this is likely to represent an oversimplified view of B-cell differentiation.